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mm 



m 



iz^ij^^it^-it^z-niz^ ijm^m^^^mM^mm-^-^^^vizmm^T'-^^ 



1 



ttHiE# 2000-3064571 




#2000 — 1 3351 



mm. 

[M^^i 8] ^*^i 2~i 7^D^^-rtl*^cfB«®^^^$:$^^t■r-5:&^ 



o 



[M^:^23] ffi^^gl 2- 1 7CDVA-rtl*^JCfa«CD^®?, Mj^miz^ 



^•t^mm^^mLxf^^mm^rh. 



2 



mtiE# 2000-3064571 



#2000-133519^ 

[M#^2 7] 4<U^^--ifj&\ DNA>KU^5--fe'3Z.«RNA3j<U>^^ 

[tt^:^2 8] ^^(DM^dF-lC, M^^^l 2~1 7(Z)^^■r^l:^)Hcf3«©^ 
lMXti2MJe^±#AX(ig^Sl±T#5c»«)il^d^$:^3^t-^^^o 
[»#^2 9] 11^^ 1 2 — 1 7©VA-rti*^lCfB«®:^^$:^A3(.{iSm 

[M*:S3 2] ft#:S2 8Xtt2 9 lCfH«(Z)^^{C J: U $^3^$ 
m^ms 3] W^:g2 8Xtt2 9 lCfB«®^?^{C J: U 

[0 0 0 1] 



3 



miE# 2000-3064571 




o 



#2000—133519 



o 



[0 0 0 2] 

V> (C) , (T) C7)4m^®ifea*^^^-&^^^fflV^, AilT, G C 

(D'>^m.^u's§Mn^m^^':yX't(7^Tk&mm.^'^7LX\^^. ^t^. mu^dna 

, 3i^s*^eDj&-& 6 4ffl!is (4^ = 64) ©3 \^>if^'eti^'n2 ommcDT J 
mizMj^vx\>^^o 

=bL, 4mm (A, G, c, T) (Dm^(Dm.&izi]a^xmM^<^^fk^^ (x, 
itn\^y(Dmm*mmmizmzKh (6^ = 216) , jiriticT'^fczi k>$:#^ 

^*^Bllbi:3&-5) (J. D.Bain, et al., Nature, 356, 537-539 (1992)) „ 
[0 0 0 3] 

Q :int.x\ A-TMG-c&.^(DAn:^mMtLX. >ry2/h$^>i:-f v^* 

t;^^ >^i^SM5:?^^b^V^*}<)^P^Si:^CoTl^-& (C. Switzer, et al., J. 
Am. Chem. Soc. , 111, 8322-8323 (1989);C. Y. Switzer, et al . , Biochemist 
ry, 32, 10489-10496 (1993).) „ ^fc. ^ (Dft&lC V^ < o *^(Z)ir^i^^^®$g 

vN-mtj*^\ :!i<v ^'^'-Mizj^^mmzmmtt^&^jMmit^nx 

^^JfcV^ (J. A. Piccirilli, et al.. Nature, 343, 33-37 (1990); J. Horlacher 
, et al., Proc. Natl. Acad. Sci. USA, \)'Z, 6329-6333 tl995)T^r-CT-Hora I es 
, et al.. Nature struct, biol., 5, 954-959 (1998)) » 
[0 0 0 4] 



4 



miiE#2 000-306457 1 




^ #2 0 0 0- 1 3 3 5 1 9 



O 



o 



V^:lt^$ tlT V^-5>^)^ (A. D. Ellington, et al.. Nature, 346, 818-822 (1990);C 
. Tuerk, et al.. Science, 249, 505-510 (1990)) , MSB L X - Y (D J: 
fr^^ci^**|-*^DN A /KU ;t ^--fe'CDNA polymerase) , RNA/KV^9-if ( 
RNA polymerase) RTl^^^^M (reverse transcriptase) (D^ffi/KU;)^^ — 
if (polymerases) tC^,ii$ tltlli. 4 4DtlT V^S ^ > If 

[0 0 0 5] 

:^mmm^it. ^^mm^mm±xmi^^tjt^mM^m^m^'&^t^{^iz. #3^ 
izmrnvx^t^. "tvxmz^^xmm^m^^-DZ-r^ J - 6- (n. N-t; 

^^;i/T^/) - 9- (2 -^:^:^$/-/S -D-U/K:7^>' i/;i/) >^U> (dx 
1) $:-^tf^MDN A^Mv^T. MJ^-^ ^^^^^m^mif V y - 2 - yi^ y (D yt. 
^ F(Z)^K (d y TP3&e,tftCr yTP) 75)^DNA U ^ -if ^ R N 

AiKU ^ ^--fe'tC j; t; DN A^RN ActJlCJl^e<IlC#A$tl-5:ii:$:^L#fFffi 
(#M^1 1 - 2 0 1 4 5 0#) , r(Z)tj(Z)li. 01 (Z) a^tJtb }Cat$tl 

[0 0 0 6] 

Lt^^L, iCDJfc^S (01 a CDd X 1 ) tp(D 6 -i;^^;i/T5 ^ 

J:oT. 5^»i^ScZ)5^ ^ > (fe^ v>li'^; U 5:;>) (0lb#M) 

iz:^^-t^m.miz^mm^^:^^:it.f)^^. mmzm.mm(Dy.^v^y^''miz^ 

^m^J^^micAitL. Klenow:7^^*^ > Mc J: § d y T P (7)^ j2^^^^li<S < 



[0 0 0 7] 

[ 5§ ^ t -5 i: f -5 ^M] 



5 



ffiliE# 20 0 0- 3064571 




Jft 2000— 1 3351 



O 



[0 0 0 8] 

U >^ ^ - if }c-hr&M>^$ ti^ ;i % Km L fco 
M^li. (thymine) i:j^^M$:^fi^b5&VA j; IC5^ ^ >® 6 fe(^>!r h 

mtAl^WmiZ^-DXS-DiJ-^V^Z) J^Z)iZ. 2, 6 7 >'"U > (2,6-diaiD 
inopurine) CD6^®T^ ^ ^tC^l© ^ 2 L 2 - T ^ - 6 

— (N, N — i/:3t ^^VT 5 >^ ) (2-ainino-6-(N,N-diiDethylamino)purine 

t/y-Z-yty (pyridin-2-one) ( i (Z)J^^ Y ^ V^ = ) ^i:CDJ^Sli> 

{C4f fprniS L T ^ ;t 1 1 - 2 0 1 4 5 0-^) . 

y) (Sib#M) 'Ptyhtyyii(D^mM^:^^m^m^^^:i^:^^in^t^t)^^ 



6 



mBiE4t 2000-3064571 




#2000—133519 



[0 0 0 9] 
[0 0 10] 
O [0011] 

miii-r^m^mj^^mn^mm.-^'&^zfsmizm-t^. 

^mm l T^^65^m«*f ^ m-m ^ -& i e) \zmw. ^ ^^^if ^ > -r 

- if $ s ^ s 3 ^ ^ #^ t -r S 5& i^S*f $ 

^ ^ T^if -r > -r & gg t- -5 c 



O 



7 



a}si# 2 000-3064571 




#2000—1 3351 



o 



[0012] 

^zy:^tir=.mm. Rxj^^miz^^t^mm^^mi.xfj^^mmi^^Kmv. mm 

[0 0 13] 

^nt=.mm^mAxitn^irh::.ttr^x^. b7^*^oT. :^nmit. ^m(Dm^ 
^(c, :=^mm(Dmmxit^^m<D-:^mzj: VT'^^^y^tit^um^ iM3z.n2'f@ 



Id:®^ $ 4x ?t g e M -r S ^ ^ -e ^ ^ . 
[0014] 
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[0 0 15] 
[ 0 0 1 6 J 



9 
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o 



4^2000 — 1 33 5 



o 



m ® ge^y ^ t-^ ■& , m(Dmm<D^&M(Dmm. ^ mm b v ® ^ $ ® % 

#^^S^»<55 J: ^ ^ ^ >y ^ > y-f^M ^ i t ^'^T? ^ ^ „ 
[0 0 17] 

[0 0 18] 
[0 0 1 9 J 



HiliE^t 2 000-306457] 



#2000— ]33519 

T' ^ y , JSAT -eM^ 65 ^ T- « D N A U ^ ^ - R N A d< U ^ 5 - -fe" 
[0 0 2 0] 

[0 0 2 1] 
[0 0 2 2] 




ai5iE#2 000-3064571 




#2000— 13351 a 



^\>timxi:i2 mi^j±co:^mfio)^m -r ® -e u , i ^oy-v^^ 

[0 0 2 3] 
[0 024] 

56^<Z)ilf^3&AX®^^(7)i^«$:X^tPYi:-r^il. XXY, XYX, YXX;& 

AXA, TYT, CGX, ATX, tjiE<D^ 

[0 0 2 5] 

i^nmO)mt:Ltji-3 K^tCfSDfc t RN A^$:|Sfti-S:iil(Cj: U, ^^^IC#< 
. M «rig j& y ^ y ^ ii U y - A (C ^ i:f ^ g M-g-m^^^ -C^Jffl -e^ .6 4j trj 

S M-^^ ^ A tl^i" S t; (Z) S „ 



ailiE4^ 2000-3064571 




#2000— 1 33519 



[0 0 2 6] 

ic V ^ >i ^ S: 2 o # A L }fe ^ -e 5^ $ ti , 

[0 0 2 7] 

[<l: 1 ] 



[0 0 2 8] 

z-yK J - Q- (N, n-V:^^)yr ^ J) -/u> (j^r, rcDi^SSrX i 




sugar 



1 3 



aiiiE4t 2000-3064571 




• #2000—1 3351 



-t^znio^i:^ (0 1 a25:r>'b#m) . ^MMx 1 - Y (Dmmm^jtmmm.mM(D 

j^m^W^hX^tc (#0^1 1 -2 0 1 4 5 0-^) „ 

^ S> l^x t- -g) :i ^ ttl 51^ |Hi msr^^ ® ^ ^ =^ > {C ^ 

d X 1 IC^-r-S^^ >^ (dTTP) CD^UiZi^^ffll;^^^ 

[0 0 2 9] 

3(D^li^ic^;toT, -^(D—mt. Lx emz'^^ty :i:.y^mxht^^k^x^^ 

[0 0 3 0] 



o 



aiiiE# 2000-3064571 




#2000-133519 




EUgM 



[0 0 3 1] 

2-7 J - 6- (2-^a:-;i/) -9- (2 -^^yt^ty - ^ -D- V ^ J 
iyJV) zfVy (d X 2 : Z.0mi'^^^&^X2 t L, ts^jfcOD 2 - r ^ 

7-6- (N. N-i>'^^;i/T^ y) - 9- (2-7^;r^Sy-/S-D-y:}?:7^ 

[0 0 3 2] 

m(DWm(Dr^^''^ h^^^l^^^^^y^U >^*JlX^$:^Lfc„ 
[0 0 3 3] 

^■r> Klenow:7^^?*^ > h (exo"^) $:MV^T, ^Mcfi® d x 2 IC^I"^ d 



tBliE^ 2000-3064571 




#2000-: 3351 



>^^-fv'- 5'-^^ pACTCACTATAGGGAGGAAGA- 

y=-y:fU-h 3' -TATTATGCTGAGTGATATCCCTCCTTCT-N-TCTCGT 

H 3 Cl^ ->!;&.?>' 2 ti?i:*fiS^l^T^ML.fcT-?-> (A) {cfei-t^i/ ( 
C) (T) (DmV72<^^^VX\^^. 

3(DMm> i^5fe®d X 1 {C^sff-g) d y T PCD^UJiZ^^^^^ttZ 1 % (U->3 
O ) ■efet^feTbv d X 2 ^fflV^^^^^C<^: y 4 0% (l^->8) 

jb^_h#Lfc„ l^^ft^-eCO^^M® d AtCMT-S d TT P<D^UJ^^^^*'^5 7% 
(l/->2) -e&'5>3^^Jtget--&i:. d X 2tcJ;U:«)^^'J®0Jt#*^Be>nfe3 

^IC3&S. d X 1 iCjt^T d X 2 ti, d CT P(D^U72i^*^:^^<^oTl>S ( 
2 2%) ^4x-et; d y T PCD^UjZ^^ (4 0%) tCit^S^ 

tLta :^ ^ ^ffii?S> -2) ^ V ^ ^ ^ li^e ^ ^ V 

[0 0 3 4] 

- ©Klenow^'^^'^ > h (exo"^) IC J: ^Ili^CD^I^*^ d x 1 

d X 2 S:MV^Sr iltCi: d x 2 JC^^fS d C T P U b 

ms.^miz^^%(Diim>i:>ti^ (iaif#m) o :i(Z)<fce){cd x 2tti®^ 
>^-7 3:>©ilMMW^J^S^®^crfiIv^fc^l^«> (t) (D4-^hmtim 

mmiztax.x. mm^^^^n mie^m) ^m^^^:r.t.f)^x^^:^}i^Bhx 
[o 0 3 5r ■ 

r^tc. T7 RN AAKU;^^-izlC J: -5^M'^'C0d X 2 tc^-rs r yTPcDR 
[0 0 3 6] 



o 



ailiE# 2000-3064571 




#2000— 1335] 9 



[^b3] 



^'ataatacgactcactataggg 

template ^TATTATGCTGAGTGATATCCCTCCTTCTOTCTCGT 





T7 RNA polymerase (2.5 units) 
rNTft (Nt A,G,C.U. and y) 








[oi-^PlrATP 




. 37'Cfor3h 



r ( GGG* AGG*A* AG*An*AG*AGC *A ) 

RNase T2 (0.75 units) 
37«Cforl4h 



TGp*" + rAp* + rCp* + rnp* 
4 s 1 § 1 s 1 



[0 0 3 7] 

GGG*AGG*A*AGAn*AG*AGC*A 

inii.'T^yzfi/- h (D^mN izMJ^'t ^m<Dr:^^ V7.^it^Wt 

i^^iB^[I5:^-r-& RN A RNase T 2 T'^'-M bT, r^V^T' 2 ^^5t;T L C 



£tliiE# 2000-3064571 




o 



4^2000 — 1 3351 



temidate 




rAp» 


iCp» 


rUp* lyp* 




3.982 (4) 


1.052 (1) 


0.950(1) 


0.047 (0) 0.969 (1) 


N=A 


3.939 (4) 


1.035 (1) 


0.995 (1) 


1.032(1) not detected (0) 



w^y^mmmmmmwwr 

[0 0 3 9] 

Z1(Z)^^, d X 2 $:M^^T=bl^V^S^'^4T' ryTP:6^dx2 (C^LT 
^^4^TV^fc*\ |gI#(D^#T-d X 2 $:^M^cMv^T^¥H^^^^$:^f VA, d x 2 IC 

r y T P^'^d x 2 lzMhX(DP^^V72^^nt^:^ tiZfjt^. 
[0 0 4 0] 

[0 0 4 1 ] 
[0 0 4 2] 

M^mi 2->f^Jy'^V)iy^J-^- Cz-^^-ju) - y- [2-7-"53'^ 
ix-3-o- [ (i?>r y t:°;i/T ^ ) - ( 2 - jy 7 ^ h ] /}^^7>f 
y - 5 - O - h h y /S - D - U vjf ^ y i/;!/] U > ( 6 ) (D^ 



aiffiE# 2000-3064571 



iif2000— 13351 9 
[0 0 4 3] 

(A) 2 --f y >^5^ U;i/T^ y - 6 -a- K- 9 - (2 -5=':^=3ri/- 3, 5- 

i?-o->f v^^u;i/-i8 -D- y 7K7^>^ (2) (o^m 

2 — f y:/^i;;i/T^ >^ - 6 -T^ 7 - 9 - (2 -■r:r=¥t/- 3, S-i/'-O 

-^yy'^U;!/-/? -D-UvKy^y (l) (Babara L. Gaffney, 

Luis A. Marky and Roger A. Jones, Tetrahedron, 40, 3-13 (1984)) 2. 3 
8g (5mmol) 7;i/dr>#H^T"e 6 0 X: {Ciinl^ b> n-pentylnitrite 1 
3. 5ml (0. lOmol) tiyB-\^:^^yZbml (O. Slmol) 5: 
^-^<liax.^;MU:to 6 0"CT-J:<^#U:&*^e> 2 O OW/\D>?f> 

^?glC3 Oml(Z)tg^M^o^-^h';^7A7K^?K$:inx.^TaT'3^K^^Lfco ^ 
(D^l 2 OmlCDtgfnMiSM-:^hU 1 5 0 m 1 □ n/jN;i/i^$:tni 

5^;i/:i/'^na^^>=l:4) T-M^ Ue6<Ji^(2) S:l. Gig (1. 72 
mmo 1 ) (34.4%) If fee 

[0 0 4 4] 
^ H-NMR(270 M Hz, CDCl 3 ) 6 : 

8.19 (s, IH), 8.14 (bs, IH) , 6.42 (dd, J = 7.4, 6.4 Hz, IH) , 

5.44 (m, IH), 4.41 (m, 2H) , 4.34 (m, IH) , 3.00 (m, IH) , 

2.80 (m, IH), 2.58 (m, 3H) , 1.17 (m, 18H). 

[0 0 4 5] 

(B) 2 -^y >^^U;i/T$ y - 6 - (2-^aQn;i/) -9- (2-^:t^t/ 

-3, 5-i/"-o--ryy^u;i/-/s -D-U7Ky^/i/;i/) :^u> (3 

) (D^m 

ttia (A) tr^fe ("2) 2y4 m^ (0. b rATAo^^-^ yW-J ^^^W^T ^ 
>^mT, 4 0 0W7KiB^>^^i?1^M$: 2 4 ^r^MMLfcc fi^M^^SJ^^^M 




aiiE# 2000-306457] 




o 



#2000—13351 9, 



o 



= 3:197) X-mm b g W^t^ (3) $:212mg (0. 39inmol) (78 
. 0%) #fc„ 

^ H-NMR(270 M Hz, CDCl 3 ) 6 : 

8.63 (dd, J = 3.8, 1.2 Hz, IH) , 8.17 (s, 1H),8.10 (bs, IH) , 

7.64 (m, IH), 7.25 (m, IH) , 6.47 (dd, J = 7.9, 1.8 Hz, IH) , 
5.44 (m, IH), 4.43 (m, 2H) , 4.37 (n, IH) , 3.18 (m, IH), 
3.00 (m, IH), 2.61 (m, 3H) , 1.24 (m, 18H). 

[0 0 4 6] 

(C) 2 V:7'5^ U ;i/T5. y - 6- (2-5^3i-;b) - 9- (2 --5^^^^ 
- /3 -D- u ^ y i/;!/) >^U> (4) (D^m 

mm (B) (3) 212mg (0. 3 9mmo 1) $!*;^T 1 M^KSf^t 

^ h U 'i^A (l^U S/> : ^ ^ y : :?K= 1 3 : 6 : 1 ) 1. 9 5 m 1 {C^^j? L 

M^^^ 5~7%:i:^ y -;i/-S/~^Dn^ ^» T'3|t$gU@W#> (4) 5:14 
7 mg (0. 3 7 mmo 1) (9 3. 6%) 
^H-NMR(270 M Hz, DMS0-d6) 8 : 

10.45 (bs, IH), 8.69 (s, IH) , 8.60 (d, J = 3.5 Hz, IH) , 

7.90 (d, J = 4.6 Hz, IH) , 7.32 (dd, J = 4.6, 3.5 Hz, IH) , 
6.39 (t, J = 6.6 Hz, IH), 5.34 (d, J = 3.8 Hz, IH) , 

4.91 (t, J = 5.3 Hz, IH), 4.44 (m, IH) , 3.55 (m, 2H) , 
2.96 (m, IH), 2.74 (m, IH) , 2.33 (m, IH) , 1.11 (m 6H) . 
[0 0 4 7] 

(D) 2-^ vy^^V JVT ^ J - Q- (2-5^ni-;i/) -9- i2-^:t^i^ 
- 5 - O - i/ ^ h h U i3 - D - U 9 y V y ( 5 ) 



talB (C) Xmtc (4) 98mg (0. 24 mmo 1 ) 2: 1 m 1 (7)4e;^bf U 
5 ml, i^^^Jir J l^VVy 1 . 4.mg^lyX^it:^:^ h^yhV^J\y8 5 



2 0 



ffi|]iE# 2000-3064571 




1^ # 2 0 0 0 - 1 3 3 5 1 9 



5) 132mg (0. 19mmol) (76. 7%) $:#fc„ 
^ H-NMR(270 M Hz, CDCl 3 ) 6 : 

8.64 (dd, J = 3.6, 0.9 Hz, IH) , 8.14 (s, IH) , 7.92 (bs, IH) , 
7.61 (dd, J = 4.3, 0.9 Hz, IH) , 7.39 (m, 2H) , 7.24 (m, 8H) , 
6.77 (b, 4H), 6.47 (t, J = 6.2 Hz, IH) , 4.79 (m, IH) , 
O 4.13 (m, IH), 3.76 (s, 3H) , 3.75 (s, 3H) , 

3.44 (dd, J = 10.23, 5.8 Hz, IH) , 
3.38 (dd, J = 10.23, 4.4 Hz, IH) , 2.91 (m, IH) , 
2.60 (m, IH), 2.30 (m, IH) , 1.27 (m, 6H) . 
[0 04 8] 

(E) 2--f y:/^U;i/T5 y - 6- (2-^a:n;i/) - 9- l2-^yt^i/ 
-3-0- [ (i/'-r V>^ntf;i/T^ y) - (2-iyr J :r.he^ty) ] 
y ^ J - 5 -o-P:^ h^iyhV /s-D-U#:7^y A] :f u y 

(6) ©-^^ 

tffie (D) X^fa (5) 125ing (O. 18mmol) 5:0. Sml ©MtK 
try i/'>T3lHl^^L, 0. 5 m 1 ®M7K5^ h^t: Kn-7^>T'3 E|J±^L}to 
3SS$:T;1/I3>#H^T 1 . 2 m 1 h^t KD-7^>IC^^L. V 

:/Dlf;bni^;i/T5>4 6 m 1, ^bT^^^b ( 2 - i/T ^ :ii h ^i/) (N, N- 

i/'-Y y t:;i/T^ >') jJnx:?^ >5 9mi ^;!;nx. ^tax- 1 ^rajtf^L/?^®*. 

5 0 m 1 ®^ ^ y -;i/T'7^;S/S;®iS'f[:^$:^>*»L7^o R}^mmz2 5 m 1 (D 3 % 



G 



LMMm-f-hv^j^xnmv. m.&-fmmvr^o ^^s$:s/3- h^^A mm 

g6<|^ (6) 1 3 9mg (0. 1 Bmmo 1) (9 2. 2%) ^mt^o 

2 1 ffiliE#2 0 0 0 - 3 0 6 4 5 7 1 




#2000-1335 1 9Q 



O 



[0 0 4 9 ] 

^ H-NMR(270 M Hz, CDCl 3 ) 6 : 

8.64 (m, IH), 8.16 (m, IH) , 7.86 (m, IH) , 7.61 (m, IH) , 

7.26 (m, 2H), 7.24 (m, 8H) , 6.78 (m, 4H) , 6.45 (m, IH) , 

4.75 (m, IH), 4.23 (m, IH), 3.75 (m, 6H) , 3.70 (m, 4H) , 

3.36 (m, 2H), 2.75 (m, 2H) , 2.62 (m, IH), 2.48 (m, IH) , 



1.95 (m, IH), 1.18 (n, 18H) . 
2 ^P-NMR(270 M Hz, CDCl 3): 149.51, 148.43 ppm. 
[0 0 5 0] 

j-5' _32pj ^K;\yVrz.-:f^^'7—i:>N A (20-mer, 4 mM) , m 
MDNA (35-mer, 4 mM) ^<J:U^2x Kleno w:7^^*^ > hflS^ 
«M (TAKARA) $:^tf^?K$:, 9 5^:3^^^, 4 0^3^^^, AX^l^mT-- 
U>^'U^^> :!m{C^i<D4 0mM d NTP i:K 1 e n o w ^'^^'^ > h ( 
exo+) (2units, For Sequencing.TAKARA) (D^?fi$:An^. 37"CT? 
3 O^'-^f h L/fc, ^niC#fi®10M urea-BPB dye^ 
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template : N a a xi xj xi xi xz xa ^2 
dNTP CTyAGC T2r agc t 

efficiency (%) 8 57 21 10 9 13 12 40 9 8 22 12 
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